We report a case of primary clear cell hepatocellular carcinoma of the liver (PCCCL) for which we performed hand-assisted laparoscopic hepatectomy. A 71-year-old female with hepatitis C infection and diabetes mellitus was admitted to our department for a hepatic tumor with gallstone. Abdominal computed tomography revealed a tumor 25 mm in diameter on the surface in segment 5 of the liver. The imaging results suggested small hepatocellular carcinoma located on the surface in segment 5 of the liver, and we performed laparoscopic surgery aiming at a minimally invasive procedure. We performed laparoscopic cholecystectomy and hand-assisted laparoscopic hepatectomy. Histopathological findings showed moderately differentiated hepatocellular carcinoma, and as the proportion of clear cells was 75%, the tumor was diagnosed as PCCCL. This is the first report of hand-assisted laparoscopic hepatectomy for PCCCL. Laparoscopic hepatectomy is a useful minimally invasive surgical procedure when the tumor is located on the surface of the liver.
Introduction
Hepatocellular carcinoma (HCC) often develops against a background of chronic viral hepatitis. However, primary clear cell hepatocellular carcinoma of the liver (PCCCL) is a specific and rare subtype of primary HCC. Clear cell HCC is not frequent and has been reported to account for 2.2-6.7% of all resectable HCCs [1, 2] . The existence of clear cells as well as fatty change is characteristic of well-differentiated early-stage HCC. Here we report a case of PCCCL who underwent hand-assisted laparoscopic hepatectomy.
Case Report
A 71-year-old female was admitted to our department for a hepatic tumor with gallstone. She had a history of hepatitis C infection and diabetes mellitus. Tumor markers such as PIVKA-II (protein induced by vitamin K absence or antagonist II; normal range <40 mAU/ml) was 101 mAU/ml, and AFP (alpha-fetoprotein; normal range <10 ng/ml) was 5 ng/ml. Abdominal ultrasonography and computed tomography showed a tumor 25 mm in diameter on the surface in segment 5 of the liver ( fig. 1) . The lesion was visible on early-phase imaging ( fig. 2a ) and the tumor was stained on late-phase imaging ( fig. 2b ) on angiography. In abdominal magnetic resonance imaging the T1-weighted image revealed a well-defined low-intensity area in segment 5, with a high-intensity part inside. The tumor was depicted as a high-intensity area in the T2-weighted image. Angiography showed increased tumor vascularity. The imaging results and laboratory data suggested small HCC located on the surface in segment 5 of the liver, and we performed laparoscopic surgery aiming at a minimally invasive procedure.
A total of three ports were placed. Initially, we performed laparoscopic cholecystectomy. The size of the tumor was measured by laparoscopic ultrasound, and the resection line was marked including a 2 cm margin around the tumor. Then the size of the intended resection specimen was measured by laparoscopic ultrasound. According to this measurement, a minimal incision was made on the abdominal wall above the tumor for its extraction. The resected specimen was extracted using a plastic bag through the minimal incision. Operative time was 2 h and no blood transfusion was required.
The postoperative course was uneventful. Histopathological findings showed moderately differentiated HCC, and the proportion of clear cells was 75%; however, pseudocapsule formation was not revealed in the tumor ( fig. 3) . The tumor was diagnosed as PCCCL.
Discussion
PCCCL is a specific and rare subtype of primary HCC. Lai et al. [3] suggested that the diagnosis of PCCCL can be made even when the proportion of clear cells is <30%, while Buchanan and Huvos [4] suggested that PCCCL should be diagnosed when the proportion of clear cells is >30%. However, most studies diagnosed PCCCL when the proportion of clear cells was >50%. Using these criteria, PCCCL only accounts for 2.2-6.7% of all resectable HCCs in most reports [1, 2] .
The clinicopathological presentations of PCCCL were different from those of common type hepatocellular carcinoma (CHCC). The rates of hepatitis C infection and capsule formation were higher in PCCCL patients than in those with CHCC; however, no remarkable differences in patients' age, sex, AFP-positive rate or the location, number, size and grade of tumors were observed between the two groups. PCCCL had a better prognosis than CHCC, mainly related to capsule formation, vascular invasion, preoperative liver function and clear cell proportion.
In our case, pseudocapsule formation was not revealed in the tumor. Pseudocapsule formation is an important gross pathologic feature of HCC. Pseudocapsule indicates a relatively positive prognosis after tumor resection. Liu et al. [5] found a higher ratio of pseudocapsule formation in PCCCL than in CHCC microscopically (88.4 vs. 68.0%; p < 0.05), and pseudocapsule formation might be related to a relatively lower degree of malignancy and a better prognosis for PCCCL. The percentage of pseudocapsule formation was higher in PCCCL than in CHCC (p < 0.05) [5] .
Surgical resection is an effective treatment for patients with PCCCL and contributes to favorable outcomes and even long-time survival [2] . Many studies have reported PCCCL to have a better prognosis than other HCCs [3, 6] . Liu et al. [1] suggested that 1-, 3-and 5-year survival rates in PCCCL were significantly higher than in CHCC (81, 53 and 39% vs. 76, 46 and 32%; p < 0.021).
Laparoscopic liver resection is now widely used for treating primary and metastatic liver tumors due to its equivalence to open surgery with respect to survival, along with its lower invasiveness. Laparoscopic liver resection is performed via a totally laparoscopic or hand-assisted approach. The total laparoscopic technique has the following drawbacks: (a) possible massive bleeding and air embolism via injured hepatic veins, (b) absence of tactile palpation, and (c) difficulty in extracting intact malignant specimens through the trocar incision. Hand-assisted laparoscopic liver resection was designed to overcome some of these problems. The advantages of hand-assisted laparoscopic liver resection are as follows: (a) it provides better exposure of the anatomy and the possibility of blunt dissection with the assistance of the surgeon's hand, (b) the 'laparoscopic hand' can also provide immediate hemostasis and prevent air embolism even if the branches of the hepatic vein are severed, and (c) if extension of the incision is required for retrieval of intact specimens, it is advantageous for it to have been prepared earlier to facilitate the dissection. The indications for laparoscopic hepatectomy are basically identical to those for open hepatectomy with respect to the preoperative assessment of liver function. Moreover, tumor size and location are important indications for laparoscopic hepatectomy. The indications followed in our department are as follows: (a) tumor factor: tumor size <4 cm in diameter for nodular tumors or <6 cm in diameter for pedunculated tumors; (b) location: anterolateral segments of the liver (segment 2-6) are the best indications for the laparoscopic approach.
In laparoscopic liver surgery, there are long-standing concerns regarding gas emboli; therefore, laparoscopic surgeons opt for abdominal wall lifting (gasless laparoscopy) or use low CO 2 pressures to maintain the pneumoperitoneum in order to minimize risk. In our procedure, before hepatic parenchymal resection, we used low CO 2 pressures of <8 mm Hg and after the minimally incision, we used the wall lifting method. As a result, no gas emboli were noted in any patient. The need to convert a laparoscopic procedure to an open procedure commonly occurs due to uncontrollable bleeding. However, in this case, there was no instance of conversion to an open procedure because of lower bleeding due to precoagulation of the liver by using a microwave tissue coagulator along the transection line before and during hepatic parenchymal transection. Moreover, it was easy to control any bleeding with the assistance of the surgeon's hand.
In our case, the proportion of clear cells was 75%; however, pseudocapsule formation was not found in the tumor. However, the tumor was small without venous invasion, which was thought to give a better prognosis. Fortunately, this tumor was located on the surface in segment 5 of the liver, and we achieved good result by performing laparoscopic hepatectomy. 
